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PURPOSE: To enhance the conductivity of the electrolytic solution in a battery 
which employs a calcium negative electrode, by using calcium as a negative elec- 
trode and using as an organic electrolytic solution a mixture solution of aceto- 
nitrile and dimethylformamide into which a specified solute is dissolved. 

CONSTITUTION: A battery is formed by combining a calcium negative electrode 
1, a positive electrode 3 through a separator and an organic electrolytic solution 
7; the former calcium negative electrode 1 is, for example, a calcium plate to 
which nickel net is pressed to touch, then in addition, a nickel lead plate 2 is 
welded to stick to it; a positive electrode 3 is, for example, a nickel net to 
which heat-treated manganese dioxide, acetylene black, and binder are pressed to 
touch, then in addition, a nickel plate 4 is mounted to it. The preferable elec- 
trolytic solution is a mixed solvent in which acetonitrile and dimethyl amide are 
mixed in the equal volume proportion, added by Imol// of a solute of tetra- 
fluoroborate selected from Ca(BF4)2, LiBF* and NaBF4. Thus, a novel battery 
system which is used in a wide range of temperature and empoys an electrolytic 
solution with excellent conductivity can be obtained. 
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(54) PROTECTIVE DEVICE OF LAMINATED FOR SHUNT OF LAMINATED 
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(71) MEIDENSHA K.K. (72) TAKASHI HASHIMOTO 
(51) Int. CP. H01M6/46 

PURPOSE: To make the intensity of a negative current of each single battery to be unirorm, by 
providing an electrode with a specified potential on a negative electrolytic solution side, and 
providing other specified electrode on a positive electrolytic solution side, then by changing 
the solution resistance in each electrolytic solution channel and manifold, in case of an elec- 
trolyte circulation type laminated battery. 

CONSTITUTION: A laminated battery has single batteries 21-25 connected in series 26-29, and 
those electrolytic solution circulating channels, for instance, inlet channels 41—45 and outlet 
channels 46-50, through negative electrode side manifolds 32 and 34. inlet channels 51—55 and 
outlet channels 56-60, through positive electrodes 33 and 35. while the former single battery 
being obtained by combining a negative electrode made of cadmium, zinc, lead or the lide, and 
a positive electrode through a separator. In this battery, the.. intensity of the current which 
flows in a negative electrode of each single battery can be made uniform, by providing an elec- 
trode 36 with potential lower than that of the negative electrode on the negative electrolytic 
solution side, and an electrode 37 with a potential higher than that of the positive electrode 
on the positive electrolytic solution side, and by changing the solution resistance in each 
channel and manifold of the electrolytic solution. Consequently, the shunt-loss, the unblance of 
charging quantity of electricity, and the occurrence of abnormal electrodeposition can be pre- 
vented. 
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PURPOSE: To obtain a long life of light- weighted interconnector with large con- 
ductivity, by using a metal to a grooved interconnector base body, and coating 
the surface of the interconnector with a mixture of thermal, chemical resistant 
binder and graphite. 

CONSTITUTION: The surface of a metallic interconnector base body 18 is coated 
with a paste-like mixed film 19 made of a thermal, chemical resistant binder and 
finely graunulated graphite. The both surfaces of a metallic interconnector base 
body 18 are provided with ribs 20 and 21 respectively, and grooves 22 and 23 are 
formed for the flowing paths of fluid fuel and fluid oxidizing agent respectively. 
A mixed film 19 can be formed by thinly painting the body with a paste-like 
mixture of thermal, chemical resistant thermosetting or thermoplastic binder 
and . finely granulated graphite, then by subjecting to heat-treatment; or the 
mixed film 19 can be also formed by spraying the dispersion solution of the 
mixture on the body, then by subjecting to heat-treatment. 
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(57) Abstract: 

PURPOSE: To obtain a long life of light-weighted 
interconnector with large conductivity, by using a metal 
to a grooved interconnector base body, and coating the 
surface of the interconnector with a mixture of thermal, 
chemical resistant binder and graphite. 

CONSTITUTION: The surface of a metallic interconnector 
base body 18 is coated with a paste-like mixed film 19 
made of a thermal, chemical resistant binder and finely 
graunulated graphite. The both surfaces of a metallic 
Interconnector base body 18 are provided with ribs 20 
and 21 respectively, and grooves 22 and 23 are formed 
for the flovwng paths of fluid fuel and fluid oxidizing 
agent respectively. A mixed film 19 can be formed by 
thinly painting the body with a paste-like mixture of 
thermal, chemical resistant thermosetting or 
thermoplastic binder and finely granulated graphite, 
then by subjecting to heat-treatment; or the mixed film 
19 can be also formed by spraying the dispersion 
solution of the mixture on the body, then by subjecting 
to heat-treatment 
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